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THE OVULE. 


XVIII.—OP THE OVULE. 

526. The Ovule 190 is a body borne by the placenta (486), and destined 
to become a seed. 

527. It is to the carpel (480) what marginal buds are to leaves (293), 
and to the central placenta what buds are to branches. 

528. It may be regarded as a bud with a retrograde development. 

529. The ovule is usually inclosed within an ovary (472) ; but in Conifers 

and Cycads it is destitute of any covering, and is exposed, naked, to the 
influence of the pollen. 1 

530. It is either sessile, or attached by a little stalk called the funiculus, 
or podosperm. The point of union of the funiculus and ovule is the base of 
the latter, and the opposite extremity is its apex. 

531. It consists of a sac, or of two sacs, one inclosed within the other, 
and of a nucleus within the sacs. 

But M. Planchon has shown that the nucleus of Veronica hederasfolia is destitute of 
sacs, being absolutely naked. See his excellent Memoirs sw les vrais et les faux 
anlles. 4to, Montpellier, 1844. 

532. These sacs are called the primine and secundine. 

The nucleus is first formed, then the secundine, and then the primine, as is 
shown by the figures at fig. 180. The nucleus would seem to be itself a grow¬ 
ing point, and the sacs to be scales 
formed round it analogous to the 
scales of a leaf-bud. In the bud 
itself the growing point comes first, 
necessarily; then succeed the scales. 

533. The primine, secundine, and 
nucleus, are all connected with each 
other by a perfect continuity of tissue, 
at some point of their surface. 

534. When the parts of the ovule 
undergo no alteration of position during 
their growth, the two sacs and the nu- 

c cleus are all connected at the base 
(530) of the ovule, which is orthotro- 
pal or atropal 190 0 191 

535. And then the base of the 
nucleus and that of the ovule are in im¬ 
mediate connection with each other 177 *. 

536. But the relative position of 
the sacs and the base of the ovule are 
often entirely altered during the growth 

of the latter, so that it frequently happens that the point of union of the 
sacs and the nucleus is at the apex (530) of the ovule 190 c . 

5 37. And then the base of the nucleus is at the apex of the ovule. 

538. In such cases, a vascular connection is maintained between the base 

Fig'. 190.—A An orthotropal ovule, highly magnified, showing the foramen ; B a section of it; C a 
section of an anatropal ovule; * the foramen ; / the chalaza; e the raphe; d the sac of the amnios. 
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From Lindley, The Elements of Botany. 
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95 


of the ovule and the base of the nucleus, by means of a bundle of vessels 
called a raphe 190 

539. The normal position of this raphe is on the side of the ovule, next 
the placenta. 

540. The expansion of the raphe, where it communicates with the base 
of the nucleus, gives rise to the part of the seed called the chalaza (642) 190 ^ 

541. When the ovule is curved downwards so as to approach the placenta, 
it is camptotropal 1916 ; when curved down¬ 
wards and grown to the lower half, anatro- 

d pal 190 e 191 c ; when attached by its middle 
so that the foramen is at one end and the 
base at the other, it is campylotropal or 
amphitropal 191c ; when horse-shoe shaped 
it is lycotropal 191 f ; when anatropal with 
! the raphe half loose, it is semianatro- 
pal 191 

542. The mouths of the primine and 
secundine usually contract into a small 
aperture called the foramen of the ovule, or the exostome m *. 

543. The apex of the nucleus is always applied to this foramen. 

544. In consequence of the relation the base of the nucleus bears to the 
base of the ovule, the foramen will be at the apex of the ovule when the 
two bases correspond, and at the base of the ovule when the two bases are 
diametrically opposite. 

545. The foramen indicates the future position of the radicle of the 
embryo ; the radicle being usually next the foramen. This is a fact of 
great importance in practical Botany. 

Gasparrini, however, asserts that, in the China orange, this is sometimes reversed : 
the radicle being turned to the chalaza. 

546. Within the nucleus is a cavity or bag, called the sac of the 
amnios 190 di , containing a fluid, in which the embryo is developed. 

The nucleus of some plants is pierced by the amniotic sac, which projects beyond 
the foramen as a tube, as in Sautalum, Narthecium (557), &c. M. Planchon 
also found that in Veronica hedersefolia (531) the side of the naked nucleus is 




ruptured lengthwise 

by the amniotic sac, so 

as 

to become naked also. 

Some- 


thing quite 

analogous 

occurs in 

i Avicennia. 

1. c. 
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HYBRIDS. 


XIX.—OF FERTILISATION. 

547. The fertilisation of a flower appears to be accomplished by the 
action of pollen (452) upon the stigma (477). 

The proofs of this are so many and so seemingly conclusive, that it is usual to 
regard the proposition ■ as unassailable. But it is necessary to add that some 
facts are apparently irreconcilable with it. The chief of these is the case of a 
dioecious Spurgewort, allied to Sapium, and called Coelebogyne, of which the 
female only is known. This plant produces ripe and perfect seeds in the Botanic 
Garden, Kew ; and yet the most diligent search has failed to discover any polli- 
niferous flowers. Is it fertilised by the pollen of some other plant ? This seems 
improbable, because the seedlings are exactly like their mother, which is not the 
case with vegetable hybrids (551). Certain experiments instituted by M. Girou 
de Buzareingues have led him to the conclusion, that in Hemp, the Lychnis 
dioica, and other dioecious plants, the presence of pollen is not necessary to fer¬ 
tilise the ovule (Ann. Sc., 1st ser., xxx. 406). And it appears certain that in some 
instances Cucumbers have swelled fruit, and ripened seeds, in the absence of 
pollen. Finally, we have the assurance of Decaisne. that in Viscum the ovule 
is not formed till six weeks or two months after the pollen has acted on the 
stigma ; and Professor Gasparrini maintains that in the Fig-tree the embryo is 
formed without any fertilisation whatever ; for the summer crop of this fruit is 
obtained from female flowers, which can by no possibility communicate with 
stamens, the male flowers not being produced at that time, and nevertheless 
it abounds in seeds containing the embryo ; while, on the other hand, the spring 
fig-s in which male flowers do occur, never have any embryo in their seeds I The 
female Hop is fertile without a male. (See Ann. Sc., 3rd ser., v. 306.) 

548. The result of that action seems to be the formation of an embryo 
(650) within the nucleus of the ovule. 

549. When the pollen and stigma each belong to the same species, then 
that species is propagated without material alteration. 

550. But if they belong to different species, then their mutual action 
results in the production of hybrids, or vegetable mules. 

This is not an artificial process, but happens frequently in wild nature, and is 
yearly giving rise to the false species of botanists. 

551. A hybrid is not necessarily sterile, but is often capable of propa¬ 
gating its race. 

552. It is usual for the hybrid to resemble the male parent most in 
foliage, and the female in flower. 

This has been proved to be the general rule by the numerous experiments of the 
Dean of Manchester. See Dr. Herbert’s papers in the second volume of the 
Journal of the Horticultural Society. 

553. The expulsion of pollen from the anther is due to the contraction of 
its valves. It is naturally effected in dry, warm weather.; and cannot take 
place in the presence of wet, except in species whose fertilisation is effected 
under water. 

It is not improbable that, as De Buzareingues has suggested, the noxious effect of 
wet upon fertilisation may consist partly in preventing the anther-cells from 
opening, and partly in the activity which it gives to the vegetation of the 
stem. 
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POLLEN-TUBES. 97 

554. The pollen is enabled to act upon the ovule by meana of an exten¬ 
sion of its inner lining, if it has more than one coat (454), in the form of a 
tube or tubes. 

555. The pollen-tube insinuates itself between the cells of the stigma 192 , 
and passes down its conducting tissue till it reaches the interior of the 
ovary. 

556. Having reached the interior, a similar tube appears, and connects 
the apex of the nucleus of the ovule, through the foramen, with the conduct¬ 
ing tissue of the style 193 194 . 

557. The result of this action is the formation of a living point which 
eventually becomes the embryo. 

In the present state of knowledge as to this point, the above seems to he the safest 
way of stating facts. The common opinion among botanists is, that the pollen- 
tubes pass directly to the nucleus, through the foramen. There is no question 
that pollen-tubes of great length grow out of the pollen-grains, and plunge into 
the stigma. The curious phenomena connected with Asclepiads, and more espe¬ 
cially with Morrenia, in which great mechanical difficulties are overcome by the 
pollen-tubes before they can reach the stigma, prove that this phenomenon is 
connected with vitality of a very high order. Neither is there room for doubting 
whether similar tubes appear in the cavity of the ovary, connecting - the conduct¬ 
ing tissue of the style with the apertures of the ovules (see figs. 193 and )94 ). 




But it may be reasonably questioned whether the tubes are the same in both 
cases. Not that there is any difficulty in understanding how so great and rapid 
a growth on the part of the pollen-tubes as is assumed should take place ; for the 
starch of the fovilla (458) may be regarded as a store of organizable matter 
provided for this express purpose, as Brown suggested. The doubt arises from 
the impossibility in many cases of so tracing the small delicate transparent 
threads as to be certain that they do not become blended with long cells having a 
different origin, and that it is not the latter which are seen in the cavity of the ovary. 
It is asserted, indeed, that these tubes have been distinctly traced ah origine ; 
and no doubt can be entertained that observers have thought so. The question 
is, may they not have been deceived ? Dr. Dickie, positively asserts that in 
Narthecium the so-called pollen-tubes in. the interior of the ovary are really 
ovule-tubes, or delicate filaments, rising from the apex of the nucleus, and ad- 


Fig. 192.—A grain of pollen sending its pollen-tube down among the stigmatic cells of Papaver.— Mohl. 

Fig. 193.—A longitudinal section of the carpel of Euphorbia pallida at the time when the pollen-tube p 
has reached the apex of the nucleus n n. It appears as a dark streak passing through the filamentary 
conducting tissue of the style; a is the sac of the amnios, and c the chalaza.— Schleiden. 

Fig. 194.—A longitudinal section of the interior of the ovary of a Helianthemum, with the pollen-tubes 
descending from a, and reaching the foramina of the ovules which are forcibly detached from their 
placenta.— Schleiden. 
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